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High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

el, 25-40'Watt, triple-output DC/DC power converters bring
you efficient "on-board” power processing in a cost-efiective smaller package witha

= Z5/30/35/40W output power standard pinout. The 2" x 3" TPB "ootprint” conforms with the indusiry-standard pinout

® Standard pinoutl Smaller size! and pin geometries of most 3" x 3" devices (a 33% space savings) while delivering as

m New 2" x 3" package fits 3" x 3" footprint WTpﬁ Eﬂ;:ﬂ more P';Jwﬂf (40W vs, 25W).

icable lo a wide range of telecom, computer and other OEM applications, TPB
L] ltages: +5VI12V or +5V/15V
Output voltages: +5VI ’ Model DC/DC's operate from four input voltage ranges (10-36V for"Q12* models, 18-
® Fourinput voltage ranges: 36V for "D24" models, 18-72V for "Q48" models, and 36-72V for "D48" models).
10-36V, 18-36V Available output voltages are +5 and £12V or +5 and £15V.
18-72V,36-T2V For improved refiability and affordability, DATEL uses conlempoarary, high-speed,

m High efficiencies {to 86%) automalic-assembly technigues lo construct the TPB's traditional, field-proven, SMT-on-

m Fullyisolated, 750Vde guaranteed pcb designs, Devices employ corrosion-resistant steel cases with heavy zinc top plates

= Thermal shubdown (raditionally referred lo as baseplales). Heal generating transformer cores and power

4 " semiconductors are mounted directly to the baseplates, which also have threaded

= Vour trim and onloff control inserts for add-on heat sinks or pcb mounting, Temperature derating information is

m Safety approvals pending provider for operation with and without heat sinks and forced air flow.

m Modifications and customs for OEM's All davices feature input pi filters, input overvollage shutdown, oulpul overvollage
protection, culput current limiting, and thermal shutdown. All units are temperature
cycletl, bumed in and automatically tested prior to shipment. UL, CSA, EN and |IEC
compliance tesling is currenlly under way as are full EMI/EMC characterizations.
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TPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

Vour bour RN {mVp-p) @ Regulation (Max) | yubom. | Range | W@ Efficlency F{.cﬁ'

Mool (Volts) | (Amps) | Typ. | Max. | Line | Load® | {volts) | [Voits} | (mA) | Min. [ Typ. | Pinout)
+5 5 75 125 % 5%

TPEE5-121-012 T o 0 0 Tk ™y 1 1098 | asmae0 | Eew m% | c1o,PiE
+5 § 7a 125 % “1.5%

TPE-S/5-1211-D24 T = 100 120 5% prey M 1B8-18 JE1Te B3% BS% C10, P16
+5 5 75 125 H% £1.5%

TPE-S/5-1211-048 T - e = rp T a8 872 | w7 2% B% | clo.ps
+5 5 ] 125 % 11.5%

TPB-5i5-1211-D48 T Y] 100 20 115% T 48 T2 25767 0% BE% C10, P16
+5 5 5 125 % #1.5%

TPR-SE-151-012 Y - e = 5% % Y 1038 | 3z | e B5% | C10,P16
+5 5 75 125 1% $1.5%

TPE-S/5-151-024 315 v 0 =0 rry % b2 18.38 351698 3% Bi% | C10,P15
+§ 5 75 125 1% +1.5%

TPBS5-1511-048 T = s o T pre 4 w12 | 207 8% B5% | C10,P16
5 5 75 125 £1% £15%

TPE-S5-1511-D48 - yr P 0 o ry 48 B2 | st 8% B5% | CI0,P15

@ Typicalal Ta= +25°C under nominal fino vollage and “Tulinad” condlions unless otberwise
nolied. The specilic combinalion of primary and surilary curmnls compuising kil bad™ vares
wilh part rumbes. Sen Cuput Powar Considerations and Technical Motes for mone detais,

PART HUMBER STRUCTURE

Output Configuration:
T=Tripla

Power Package with
Matal Basoplale
Voltaga (+5 Volts)

Currend in Amps

Noménal Primary Quiput

LLLLE

Input Voltage Ranga:
Q12 = 1036 Valts {24V nom.)
D24 = 18-35 Vahs (24V nom.)
Q48 = 18-T2 Viohs (45 rsom.)
D48 = 36-T2 Volts (48Y porm.)

Maximum Auxdiliary Output
Currents in Amps from each outpul

Maximum Primary Output ~ Nominal Auiliary Output

Voltages (12 or 15 Vclis)

@ Fippleicise (RAN) measured over 3 20MH2 bandwidih,
@ 10-100% load on B primary +5V oulput, 20-100% balarcad lads en the susdiary outputs,
& Haminsd Ene vollage, no-icadfull-load condiSions,

OUTRUT POWER CONSIDERATIONS

As shown below, TPB Model DC/DC Converters are classified by outpul power.
For triple-output davices, the sum of the output power from the primary +5V
oulpul phus that from the two awdliary (£12V or £15V) outputs can nol exceed
the mled power, For example, "D24" models have a maximum power of 35W.
Therefore, if you source the maximum primary cument of 5A, the devices will
only ba able (o provide 10W of tolal power from their auwdSary outpuls.

Model
o
"0ag”
o2
“D4g”

Maximum Output Power
25 Walls
30 Walls
35 Walls
40 Walls

MECHANICAL SPECIFICATIONS

Optional Heat Sink |Parl Numbor HS-23)
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Murata Power Solutions

Performance/Functional Specifications
Trpical @ Ta = +25°C undar mominal lina valtage and “ful-oad” condilions, unless noled. @ @

Input

InputVoltage Range:
"O1Z Models 10-36 Volis [24\ nominal)
“024" Modols 18-36 Vioilts (24 nominal)
“CHE Models 18-T2 Vil (2B nominal)
"D4E" Models 36-72 Violts [4BY naminal)
Inpait Cumrent See Ordering Guide
Inpat Filter Type & 3]
Overvollzge Shuldown:
"0 and 024" Models 40 Volls
“04E" and *D4E" Modals B0 Volls
Reverse-Polarily Profection Yes (Insianianacus, BA maximuem)
Oni0H Contral (Pin 5 @ TTL high for open) =on, low =off
Veur Accuracy (50% load):
+5V Cutpul 1%
£12V or +15V Oulpuls 13%
Temporature Coafficient $0.02% per*'C
RipplefNolse (20MHz BW) @ See Ordering Guide
LinefLoad Regulation See Ordeting Guide
Efficiency Sea Ordering Guida
Isclation Vollage TS0V de, minimum
Iselation Capacitance S00pF
Current Limiting Conlirious, sula-recavery
Owervollage Protection Zenerfiransarb clamps, magnetic Kbk,
Dynamic Characlerisilcs
Transient Response [50% bad slep)  300psacmax. to 3% of final vakue
Switching Frequency 125kHz [£10%)
Environmental
Dperating Temperature (ambleni):
Wilhoud Derating ~25 ho +50"C (Medel dependenl)
Wilh Desmting io +435°C
Maximum Baseplale Temporatum +35°C
Storagn Temperaturs -Al1a +105'C
Physlcal
Démensions T3 x 05 (508 x76.2 x 12.Tmm)
Shielding B-sided
Case Connecilon Find
Case Material Tin-plabed sheal
Baseplale Material Zinc with black enamal finish
Pin Material Brass, scider coated
Weidght 4 punces (113 grams)

D Thess converiers requine a minimers 10% losdfing on heir primary oulpal and 20% lading
ion gach munEany culpul b maintain specifisd regulafion, Cperalion wasiar no-Hoad condiSions
will nol damage these devices; however thay may nol mee! ol Esled spacifeatons.

@ "Full ke vavies by part rumber @ Is delerminad by the input vollage mange s indicaled by
e part nuenber siflie, Sea Technical Noles and Oulpul Powsr Consiserations,

& Applieaon-spesis rputiouipal Mg canbo dod or parhaps added inlemaly
upon reuest Contact DATEL Appications Enginvering lor catals.

& Applying a volage lo B Ca'0T Conlio! pin whan no inpat power is applied to (he converisr
N causa pormanani damage 1o B comerier. i desined, the On0E Control funclion can ke
eplaced with o Syne kunclion. See page B of (his data sheel lormoro detail,

Www.murata-ps.com
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TPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

Absolute Maximum Ratings

Inpiust Vo Rage:
“QM2024° Madals 44 Volls
"048/I048° Models B8 Valls
Input Reverse-Polarity Profoction Currenl must ba <6A. Briel
duralicn cely. Fusing recommended,
Dutput Overvaltage Protection
+5V Outpul 6.6 Volls, limied duration
12V Qulputs 15 Volls, limiled duration
£15V Outpuls 18 Valls, limiled duration
Output Current Cuarenl Emiled. Max. current and
shorl-circuit duration are model
dependent,
Slorage Temperatune 4010 +105°C
Lead Temperature (soldering, 10 sec.) +300°C
These are s¥ess rafngs. Exposure of devices 1o any of these conditions may adversely
alectlong-lerm mEab3ly. Propar operalion under condSons ciher fan hoss Raled i he
Parlormance/Funciional Specilications Table i mol impiied,

TECHNICAL NOTES

Filtering and Noise Reduction

AlITPB 25-40 Walt DC/DC Converlers achiove [hair rated ripple and noise
gpecificalions withoul the use of external inpulloudpul capacitors. In critical
applications, inpulioutpul ripple and noise may be further reduced by
instafiing electrolylic capacitors across tha inpuf lerminals andior low-ESR
tantalum or electrolytic capacilons across (he oulpul lerminals, Oulpul
capacilors should be connected batween their respective oulpul pin (pin 6, 7
or 8) and Comman {pin 8). The caps should be localed as closa lo the
power converlers as possible. See Figure 7. Typécal values are listed in the
lables below. In many applications, using values grealer than thosa listed
will yiold belter results.

To Reduce Input Ripple

012, 024" Modals 4TyF, 50V
“048, D4B° Modals 10yF, 100V
To Reduce Output Ripple
+5V Output 4TyF, 10V, Low ESR
#1215V Qulputs 22)F, 20V, Low ESR

In critical, space-sensitive applications, DATEL may be able io tador the
internal inpulioulpad filtaring of thess devices lo meed your specific require-
ments. Contact our Applications Engineering Group for additional delails,

Input Fusing

Certain applcations andfor safoly agancles may require the installation of
fusas at the inpuls of power conversion components. For DATEL TPB
DC/DC Converlers, you should use slow-blow typa fuses wilh values no
greater than the fallowing:

Viu Range Fuse Valua
i A4
"D24" 4
"048° an
"D4g” 2h

Technical enquiries email: sales@murata-ps.com, tel: +1 508 339 3000
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Murata Power Solutions

TPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

Temperature Derating and Electrical Performance Curves

Q12 Modals (25 Watis)
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Q48 Models (30 Watls)
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Murata Power Solutions TPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

Temperature Derating and Electrical Performance Curves

D48 Models (40 Watts)
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Qutput Power

TPB Model, triple-output DG/DC corwerlers incorporate a design iradeofi
batween tolal available outpul power and inpul vellage range. The lotal
available power is a funclion of bath the nominal inpul voltage and the
“width" of the inpul vollaga range. For & given nominal inpul (24V or 48VY),
namower ranges (2:1 vs. 4:1) have more available power. For a given "width®
of input range (2:1 or 4:1), higher nominal inputs {48V vs. 24V) have more
available power. Each device, as indicated by ils parl-number suffix (Q12,
Q48, D24, D48), has a lotal outpul power limilation of 25, 20, 35 or 40 Walis,
respectively. Observing these power limitations is the user's respansibiity.

As indicaled by ils Parl Number Structure, each TPB device is capable of
sourcing up 1o 5 Amps of +5V cumenl as well as £1 Amp of ausilfary (212V

or +15V) curranls, Users have the lexibility of loading any oulpul up to thesa
Emils; however, you must be extremely careful nol o exceed (he lotal output
pawer rating of any given device, If, for example, a deviea with a 20W power
raling is sourcing 4A from ils +5V outpul (representing 20W of primary
oulpul power), that device can only supply an additional 10W from ils awdliary
oulpuls (+333mA from +15V oulpuls or 2417mA from £12V oulputs).

As a consequence of this "power-aflocation” fNlexibility, Ihe definition of "full
load,” as the condition under which performance specifications are lested
and lisled, is ambiguous. The fallowing table lists the primary and auiliary
oulpul currents thal DATEL uses lo define each device's *full load.”

Voltage Qutput Definltion of “Full Load"™ for Specification Purposas
Medel Number Range Pawer +5Y Current £12V Curranis 15V Currents
TPE-56-1211-012 10-38V 25 Watls ZEA{13W) +500mA {12W) "
TPB-5/5-1211-048 18-T2V 30 Walls 3A [15W) 625mA [15W) -
TPB-5/5-12/1.024 18-367 35 Wals 4A (20W) B25mA (15W) =
TPB-5/5-121-D4B w12V 40 'Walls 44 (20W) B33mA (20W) =
TPB-5/5-15M1-012 10-36Y 25 Walls 254 (12.5W) - S41TmA (12.50W)
TPB-5/5-15/1-048 1872 30 Watls 3 (15W) = +500mA [15W)
TPB-5/5-151-024 18-36V 35 Walls 4A (20W) - +500mA (15W)
TPB-5/5-15M-D48 -T2V 40 VWalls AR [20W) - LEETmA (20W)

Table 1. Quiput Curments Comprising “Full Load™
B' DAI-EL WWwWWwW.mu rata—ps.com Technical enquiries email: sales@murata-ps.com, tel: +1 508 339 3000
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Murata Power Solutions

OnlOf Control {Standard)

The On/Off Canérol pin (pin 5) may be usad for remole onfoff operation. As

shown in Figure 8, the control pin has an inlernal 10k pull-up resistor to

approximately 10V, The converter is designed so that # is enabled when the
contral pin is Jeft open (normal mode) and disabled when the control pin is

pulled low (to kess than +0.6Y relative to -Input, pin 2).

Dynamic condrol of the onfoll function is best accomplished wilh a mechani-
cal relay or an apen-colleclorfopen-drain drive circult (oplically isolated if
appropriate). The drive circuil should obviously be able 1o sink approxdmately
1mA when aclivaled and withsiand mare than 10 Volis when deactivaled,

Applying an exiernal vollage fo pin 5 when no input power is appliad lo the
convertar can cause permanani damage to the convertar, The enfofl contred
function, however, is designed such thal the converler can be disabled (pin 5
pulied low) while inpul power is ramping up and then “raleased” once the
input has stabiized. Under these circumslances, il takes approximalely
30ms for the outpul of the fully loaded DC/DC to ramp up and selile to within
1% of its final valwe alter the converier has bean turned on,

Synchronization {Oplional)

In crifical appications employing multiple switching DC/DC convertars, Il may
be desirable to intentionally synchronize the swilching of selecled comverlers
(s0 the system noise can be reduced with noich félering) or to purposely
desynchronize tha converters (io lessen the cummeni-camying requinements an
inlermediale dc buses). TP8 DC/OC Converlers have been dasigned so that
1he On/Off Control funclion on pin 5 can be replaced wilh a Syne funclion. This
change has lo be implemented by DATEL during the product assemibly
process. Contact our Applications Engineering Group for additional details.

To synchronize the switching of multiple TPB converlers configured with the
Syne function, an external clock can be applied to pin 5 of each corverter.
The clock should be a TTL square wave referenced lo ~input (logic high =
+2 1o +5 Volts, 250pA max.; logic low = 0 1o +0.8 Valls, 70pA max.) with a
mazimum Tpsec “high™ duration. The frequency of the synchranizing clock
should be higher than thal of any individual converler. Tharafore, it should be
145kHz +5kHz.

Output Trimming

The +5V oulpul may be timmed +5% via a single exiamal impol or fixed
resistor. The timpot should be connecled as shown in Figure 7 with its wiper
connecied o pin 10 (Trim). A timpol ean also be used to delerming the valus
of a single fixed resistor which should be connecled as shawn in Figure 8.
Connect the resistor between pin 10 (Trim) and pin 9 (+5V Oulpul) lo tim
“down” the owlpul voltage. Connect the resislor between pins 10 and B
(Common) ko trim "up® the output voltage, Fixed resislors should be matal-iim
types wilh absolula TCR's less than 100ppms°C lo ensure stability.

Www.murata-ps.com

TPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

NPT

10V

ONOFF
CONTROL

*INPUT

+NPUT

Figure 7. Trim Connections Using a Trimpot

5V OUTPUT

0

Figure B, Trim Connections Using Fixed Resistors

Casze Connection

Unlike most olher DC/DG comverlars, TPB DCDC's do not have their metal
casa connecled lo one of their input pins, The “uncommited” case is
cannecled 1o pin 4 which, depending on your syslem configuration, should be
connecled 1o either +input (pin 3} or -inpul (pin 2).

Technical enquiries email: sales@murata-ps.com, tel: +1 508 339 3000
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Murata Power Solutions TPB Models

High Efficiency, Smaller Package
25-40 Watt DC/DC Converters

Specifications
Typical @ +25C under nominal fine (48 V) vollage and full-load conditions,
unless noted
Input
Input Voltage Range 36 - 72 Volls
Input Current (No Load/Full Load) 25/981 mAmps
Output
Viout 5 Volis
Hout S Amps
Vzout 15 Volts
I2out 1 Amps
Viout -15 Volts
l3out -1 Amps
Ripple/Noise 75 (mVp-p, Max.)
Line Regulation +1.0%
Load Regulation +1.5%
Isolation 750 Volts
Efficiency 83%
Environmental
Operating Temperature -25 to 30°C (no derating)
Derating Refer to Datasheet
Mechanical Specification /O Connections
- am -l 1D CONNECTIONS
”:::: »s PIN]| FUNGTION P&
- o] O 1 NO FIN
1 Ry i 2 —TNP UT
=im I 3 +NPOT
4 CASE
Wi @ l s L & |ONOFF CONTROL
ey B | -12Vn5vour
I " CASE C10 7 4l 7 | +12vA &7 OOT
o (4) THREA DED INSERTS ‘m : i{:ﬂﬁ'{‘
3 #4-40 THD THRU B 2,00
(2040 il ';"Eﬁ';,ffm s 9 ;B&g. s020) 10 TRIM
{10. 1508
dq
1 T il 1 E
s frans|
Y s 10 [
+ BT W VI EW + ]
0zh f
(5.0 ™ ' ;Esuqzm _— 020
{508

METALCASE,WITH HEAT SN EKMOUNTING PLATE
CASE HEIGHT: 050 (12705

PN LEMGTH: 020 MIM {503}

PIN DISMETER: DO =008 {1.01620.051)

D DAI-EL www.mu rata—ps.com Technical enquiries email: sales@murata-ps.com, tel: +1 508 339 3000
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Miinchen, Tel: +49 (0)89-544334-0, email: munich@murata-ps.com

Tokyo, Tel: 81-3-3779-1031, email: japan@murata-ps.com
Kyoto, Tel: 81-75-955-7269, email: japan@murata-ps.com

Shanghai, Tel: +86 215 027 3678, email: shanghai@murata-ps.com
Guangzhou, Tel: +86 208 221 8066, email: guangzhou@murata-ps.com

Parkway Centre, Tel: +65 6348 9096, email: singapore@murata-ps.com

Technical enquiries email: sales@murata-ps.com, tel: +1 508 339 3000
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